Results from the Belle and BaBar experiments on measurement of the weak angle φ3 using a Dalitz plot analysis of the K
Introduction
Determinations of the Cabibbo-KobayashiMaskawa matrix elements provide important checks on the consistency of the standard model and ways to search for new physics. The possibility of observing direct CP violation in B → DK decays was first discussed by I. Bigi, A. Carter and A. Sanda [1] . Since then, various methods to measure the weak angle φ 3 (also known as γ) using B → DK decays have been proposed. All these methods are based on two key observations: neutral D 0 and D 0 mesons can decay to a common final state, and the decay B + → DK + can produce neutral D mesons of both flavors viā b →cus andb →ūcs transitions, with a relative phase θ + between the two interfering amplitudes that is the sum, δ+φ 3 , of strong and weak interaction phases. For the decay B − → DK − , the relative phase is θ − = δ − φ 3 , so both phases can be extracted from measurements of such charge conjugate B decay modes. (Unless stated otherwise charge conjugation is implied throughout this report.) However, the use of branching fractions alone requires additional information to obtain φ 3 . This is provided either by determining the branching fractions of decays to CP eigenstates (GLW method [2] ) or by using different neutral D final states (ADS method [3] ).
A Dalitz plot analysis of a three-body final state of the D meson allows one to obtain all the information required for determination of φ 3 in a single decay mode. Three body final states such as K 0 S π + π − have been suggested [4, 5] as promising modes for the extraction of φ 3 . In the Wolfenstein parameterization of the CKM matrix elements, the weak parts of the amplitudes that contribute to the decay 
and r is the ratio of the magnitudes of the two interfering amplitudes. The value of r is given by the ratio of the CKM matrix elements |V * ub V cs |/|V * cb V us | and the color suppression factor, and is estimated to be in the range 0.1-0.2 [6] .
The method has a two-fold ambiguity: the (φ 3 , δ) and (φ 3 + 180
• , δ + 180 • ) solutions cannot be separated. The solution with 0 < φ 3 < 180
• is chosen.
The method described above can be applied to other B decay modes such as B + → D * K + and B + → DK * + .
Data Samples
Results from the two B-factories Belle/KEKB and BaBar/PEPII are available. The current proceedings are based on results reported in Refs. [7, 8] . For the most recent updates see Table 1 Fit results for 
− decays from the e + e − → cc continuum process. The points with error bars show the data; the smooth curve is the fit result [7] .
constructed in order to cross-check the CP fit results. A sample of D * − → D 0 π − events produced via the e + e − → cc continuum process is selected. This decay mimics the B − → D 0 K − decay with r = 0. The B + → D ( * ) π + mode is used as a second control sample where r is expected to be approximately 0.01. 
Once f is known, a fit to B ± data allows determination of r, φ 3 and δ. The amplitude f is parametrized as a coherent sum of quasi-two-body amplitudes A j and a non- resonant amplitude,
where N is the total number of resonances and a j , α j , b and β are free parameters. A set of 18 quasitwo-body amplitudes is used to fit the data. The list of resonances included in the model as well as parameters determined from the fit are summarized in Table 1 . For consistency with other analyzes [8, 10] 
CP Analysis
Analysis of CP violation is performed by means of a maximum likelihood fit. The fit is performed − and B + data. Contours indicate integer multiples of the standard deviation [7] .
by minimizing the negative likelihood function (Belle performs an unbinned fit while BaBar uses a binned approach.) (3) with the Dalitz plot density p represented as
where x = r cos(φ 3 + δ), y = r sin(φ 3 + δ); F sig is the signal ∆E and M bc distribution represented by the product of two Gaussian functions (BaBar also includes Fisher discriminant in the fit); F bck is the distribution of the background events, and ε = ε(m A summary of the results of the fits to the signal events is given in Table 2 , where the first quoted error is statistical, the second is systematic and the third is a model uncertainty. Figure 3 demonstrates results of the fit to B + → DK + and B + → D * K + events on the x − y plane. Systematic errors come from uncertainty in the knowledge of the functions used in the signal Dalitz plot fit. These include the Dalitz plot profiles of the backgrounds and the detection efficiency, the momentum resolution description, and on the parametrization of the ∆E − M bc shape of the signal and background. Though the statistical error is still quite large, this method currently provides the best direct constraints on φ 3 . Uncertainty in the model used to parametrize the D 0 →K 0 S π + π − decay amplitude is the source of the associated error in the analysis. It arises from a non-unique choice of the set of quasi-two-body channels as well as uncertainty in parametrization of some components (nonresonant amplitude, for example). To evaluate this uncertainty several alternative models have been used to fit the data.
Although at present the φ 3 accuracy is dominated by the statistical uncertainty, the model error will eventually dominate as the experimental statistics increase. A model independent way to extract φ 3 has been proposed in Ref. [4] . The idea is that in addition to flavor tagged 
